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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
ASSESSMENT  SUMMARY 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Purina  Lake  Dam 
Missouri 
Franklin  County 
Tributary  to  Labadie  Creek 
October  7,  1980 


Purina  Lake  Dam  was  inspected  by  an  interdisciplinary  team  of 
engineers  from  Hoskins-Western-Sonderegger,  Inc.  r The  purpose  of  the  in¬ 
spection  was  to  make  an  assessment  of  the  general'  conditions  of  the  dam 
with  respect  to  safety,  based  upon  available  data  and  visual  inspection, 
in  order  to  determine  if  the  dam  poses  hazards  to  human  life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed  with  the  help 
of  several  Federal  and  State  agencies,  professional  engineering  organizations, 
and  private  engineers. 

Purina  Lake  Dam  has  a  height  of  about  thirty-eight  (38)  feet  and  a 
storage  capacity  at  the  minimum  top  elevation  of  the  dam  of  seventy  (70) 
acre-feet.  In  accordance  with  the  guidelines,  a  small  size  dam  has  a 
height  greater  than  or  equal  to  twenty-five  (25)  feet  but  less  than  forty 
(40)  feet  and  a  storage  capacity  greater  than  or  equal  to  fifty  (50)  acre- 
feet  but  less  than  one  thousand  (1,000)  acre-feet.  The  size  classification 
is  determined  by  either  the  storage  capacity  or  height,  whichever  gives  the 
larger  size  category.  Purina  Lake  Dam  is  classified  as  a  small  size  dam. 


In  accordance  with  the  guidelines  and  based  on  visual  observation,  the 
dam  is  classified  as  having  a  high  hazard  potential.  Failure  would  threaten 
life  and  property.  The  estimated  damage  zone  extends  approximately  three 
(3)  miles  downstream  of  the  dam.  Within  the  damage  zone  are  Highway  MM, 
three  or  more  dwellings,  three  stores,  a  service  station  and  a  fire  station. 

Owrinspection  and  evaluation  indicates  that  the  spillways  do  not 
meet  criteria  set  forth  in  the  recommended  guidelines  for  a  small  dam  having 
a  high  hazard  potential.  Considering  the  small  volume  of  water  Impounded 
and  the  downstream  channel  from  the  dam,  one  half  of  the  Probable  Maximum 
Flood  is  the  appropriate  spillway  design  flood.  The  spillways  will  pass  the 
100-year  flood  (1%  probability  flood  -  a  flood  having  a  one  percent  chance 
of  being  exceeded  in  any  one  year)  without  overtopping  the  dam.  The  spill¬ 
ways  will  pass  24*  of  the  Probable  Maximum  Flood  without  overtopping  the  dam. 
The  Probable  Maximum  Flood  (PMF)  Is  defined  as  the  flood  that  may  be  expec¬ 
ted  from  the  most  severe  combination  of  critical  meteorologlc  and  hydrologic 
conditions  that  are  reasonably  possible  in  the  region. 


The  upstream  slope,  crest  and  spillways  of  this  dam\are  In  very  good 
condition  and  are  very  well  maintained.  The  downstream  slope  has  had  very 
little,  if  any,  maintenance  and  is  In  poor  condition  due  to  dense  tree 
and  brush  growth.  Rodent  holes  were  also  observed  on  the  downstream  slope. 


Design  data  were  not  available  for  this  dam.  Based  on  the  observa¬ 
tions  made  during  the  field  Inspection  of  the  dam,  the  following  remedial 
measures  should  be  performed  under  the  guidance  of  a  professional  engineer 
experienced  in  the  design  and  construction  of  dams: 

a.  A1 ternatives. 

(1)  The  height  of  the  dam  and/or  the  size  of  the  spillways 

should  be  increased  to  prevent  overtopping  by  50  percent  of 
the  Probable -Maximum  Flood.  In  either  case,  the  spillways 
should  be  protected  to  prevent  erosion. 


Operation  and  Maintenance  Procedures. 


(1)  Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  recommended  guidelines  should  be  performed  by 
an  engineer  experienced  in  the  design  and  construction  of 
dams.  These  analyses  should  include  the  appropriate 
seismic  Zone  2  earthquake  loadings. 

(2)  Trees  and  brush  should  be  removed  from  the  downstream  slope. 
Tree  removal  should  be  done  under  the  guidance  of  an  engineer 
experienced  in  the  design  and  construction  of  dams. 

(3)  The  downstream  slope  should  be  inspected  and  reevaluated 
after  removal  of  the  trees  and  brush. 

(4)  Rodent  holes  on  the  downstream  slope  should  be  repaired. 

(5)  The  amount  and  nature  (color,  sediment,  etc.)  of  the  seepage 
effluent  should  be  monitored  on  a  regular  basis,  particularly 
under  maximum  reservoir  levels. 

(6)  A  program  of  regular  inspection  and  maintenance  should  be 
Initiated  with  inspection  reports  made  a  part  of  this  pro¬ 
ject  file.  Inspection  and  maintenance  operations  should 
include  observations  on  seepage,  prevention  of  tree  growth 
and  curtailment  of  rodent  activity. 


aroid  P.  Hoskins,  Chairman  of  the  Board 
Hosklns-Westem-Sonderegger,  Inc. 

E-8696 


/  BiNUiNtr  t 


PHOTO  NO.  1  -  OVERVIEW 


« 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
PURINA  LAKE  DAM  -  MO  31497 
FRANKLIN  COUNTY,  MISSOURI 


SECTION  1  -  PROJECT  INFORMATION 


\ 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  safety  inspection  of  dams  throughout 

the  United  States.  Pursuant  to  the  above,  the  St.  Louis  District, 
Corps  of  Engineers,  District  Engineer  directed  that  a  safety  in¬ 
spection  of  Purina  Lake  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to  make 
an  assessment  of  the  general  condition  of  the  dam  with  respect  to 
safety,  based  upon  available  data  and  visual  inspection,  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were  fur¬ 
nished  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams",  Appendix  D  to  "Report  of  the  Chief  of  Engineers  on  the 
National  Program  of  Inspection  of  Dams",  dated  May,  1975,  and 
published  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  Embankment.  The  embankment  is  an  earthfill  structure 
approximately  650  feet  in  length  and  38  feet  in  height  with 
a  maximum  storage  capacity  of  approximately  70  acre-feet  at 
minimum  top  of  dam  elevation. 

(2)  Principal  Spillway.  The  principal  spillway  is  uncontrolled 
and  consists  of  twin  18- inch  diameter  corrugated  metal  pipe 
culverts  with  a  concrete  headwall  on  the  inlet  end.  The 
culverts  are  located  approximately  50  feet  east  of  the  north 
abutment  of  the  dam  and  are  cut  Into  and  through  the  ridge 
line  that  defines  the  boundary  of  the  drainage  area  of  the  dam. 

(3)  Emergency  Spillway.  The  emergency  spillway  is  an  uncontrolled 
asphalt  surfaced  road  constructed  over  the  twin  18-inch  dia¬ 
meter  corrugated  metal  pipe  principal  spillway.  The  road  is 
constructed  on  the  ridge  line  that  defines  the  boundary  of  the 
drainage  area  of  the  dam  as  shown  In  Photo  No.  1  and  on  Plate 
A-l. 

(4)  Low-Level  Outlet.  There  is  no  low  level  outlet. 
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(5)  Pertinent  physical  data  are  given  in  paragraph  1.3. 


b.  Location.  The  dam  is  located  approximately  one  and  one-quarter 
miles  northwest  of  Gray  Summit  in  the  northeast  corner  of  Franklin 
County,  Missouri,  as  shown  on  Plate  A-2.  The  dam  is  shown  on 
Plate  A-l  in  the  NE  k  of  Section  6,  T43N,  R2E. 

c.  Size  Classification.  Criteria  for  determining  the  size  classi- 
fication  of  dams  and  impoundments  are  presented  in  the  guidelines 
referenced  in  paragraph  1.1c  above.  Purina  Lake  Dam  has  a  height 
of  38  feet  and  a  storage  capacity  of  70  acre-feet.  This  dam  is 
classified  as  a  small  size  dam.  A  small  size  dam  has  a  height 
greater  than  or  equal  to  25  feet  but  less  than  40  feet  and  a  stor¬ 
age  capacity  greater  than  or  equal  to  50  acre-feet  but  less  than 
1,000  acre-feet.  The  size  classification  is  determined  by  either 
the  storage  or  height,  whichever  gives  the  larger  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard  classi- 
fication  of  dams  and  impoundments  are  presented  in  the  guidelines 
as  referenced  in  paragraph  1.1c  above. 

Aerial  photographs  of  the  downstream  damage  zone  of  this  dam  were 
taken  in  October,  1980.  These  photographs  were  used  as  reference 
in  the  field  observations  of  the  damage  zone  which  were  made  during 
the  inspection.  Based  on  the  field  observations  and  on  the  refer¬ 
enced  guidelines  this  dam  is  in  the  High  Hazard  Potential  Classifi¬ 
cation.  The  estimated  damage  zone  extends  approximately  three 
miles  downstream  of  the  dam.  Within  the  damage  zone  are  Highway 
MM,  three  or  more  dwellings,  three  stores,  a  service  station  and  a 
fire  station. 


e.  Ownership.  The  dam  is  owned  by  the  Ralston-Purina  Research 
Corporation,  Route  2,  Box  423,  Gray  Summit,  Missouri  63039 
Attention:  Mr.  Don  Brown,  Farm  Manager. 

f.  Purpose  of  Dam.  The  dam  impounds  a  recreational  lake  covering 
about  5.6  acres  and  containing  about  54  acre-feet  of  water  at 
normal  pool . 

g.  Design  and  Construction  History.  Mr.  Brown  stated  that  an 
abandoned  railroad  fill  at  the  site  was  converted  to  a  dam  in 
1957.  The  culvert  through  the  fill  was  evidently  removed  (no 
evidence  of  culvert  observed  during  the  inspection),  and  the 
excavation  was  backfilled.  The  crest  was  widened  approximately 
10  feet,  and  a  new  upstream  slope  was  constructed  at  a  flatter 
slope  than  the  slope  of  the  original  railroad  embankment.  The 
spillways  were  also  constructed  at  this  time.  No  work  was  done 
on  the  downstream  slope. 

h.  Normal  Operating  Procedure.  There  are  no  operating  facilities  for 
this  dam.  The  pool  level  is  controlled  by  rainfall,  infiltration, 
evaporation,  and  the  capacity  of  the  uncontrolled  spillways. 
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1.3  PERTINENT  DATA 

a.  Drainage  Area.  44  acres  (0.069  square  miles). 

b.  Discharge  at  Damsite. 

(1)  All  discharges  at  the  damsite  are  through  an  uncontrolled 
principal  spillway  (twin  18-inch  corrugated  metal  pipe 
culverts  with  a  concrete  headwall )  and  an  uncontrolled 
emergency  spillway  (low  road  section  constructed  over  the 
18-inch  corrugated  metal  pipe  culverts). 

(2)  Estimated  maximum  flood  at  damsite  --  unknown. 

(3)  The  principal  spillway  capacity  varies  from  0  c.f.s.  at 
elevation  571.0  feet  to  19  c.f.s.  at  the  crest  of  the 
emergency  spillway  (elevation  573.2  feet)  to  21  c.f.s.  at 
the  minimum  top  of  dam  (elevation  573.7  feet). 

(4)  The  emergency  spillway  capacity  varies  from  0  c.f.s.  at  its 
crest  (elevation  573.2  feet)  to  34  c.f.s.  at  the  minimum  top 
of  dam  (elevation  573.7  feet). 

(5)  Total  spillway  capacity  at  the  minimum  top  of  dam  is  55 

c.f.s.  ±. 

c.  Elevations  (feet  above  M.S.L.). 

(1)  Observed  pool  -  567. 0± 

(2)  Normal  pool  -  571. 0± 

(3)  Spillway  crests 
Principal  -  571. 0± 

Emergency  -  573. 2± 

(4)  Maximum  experienced  pool  -  unknown 

(5)  Top  of  dam  (minimum)  -  573.7 

(6)  Streambed  -  536± 

(7)  Maximum  Tailwater  -  unknown 

d.  Reservoir.  Length  (feet)  of  pool 

(1)  At  principal  spillway  crest  -  750± 

(2)  At  emergency  spillway  crest  -  820± 
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(3)  At  top  of  dam  (minimum)  -  850± 

m 

m  e.  Storage  (Acre-feet). 

(1)  Observed  pool  -  35± 

(2)  Normal  pool  -  54± 

(3)  Spillway  crests 
Principal  -  54  ± 

Emergency  -  66 ± 

(4)  Maximum  experienced  pool  -  unknown 

(5)  Top  of  dam  (minimum)  -  70± 

f .  Reservoir  Surface  (Acres). 

(1)  Observed  pool  -  4.6+ 

(2)  Normal  pool  -  5.6± 

(3)  Spillway  crests 

*  Principal  -  5.6± 

Emergency  -  6.2± 

(4)  Maximum  experienced  pool  -  unknown 

(5)  Top  of  dam  (minimum)  -  6.3± 

g.  Dam. 

(1)  Type  -  Earth  fill 

(2)  Length  -  650  Feet  ± 

(3)  Height  -  38  Feet  ± 

(4)  Top  Width  -  23  Feet  ± 

(5)  Side  slopes. 

(a)  Downstream  -  IV  on  1.5H  (measured) 

(b)  Upstream  -  IV  on  2.3H  (measured  on  exposed  slope) 

(6)  Zoning  -  unknown 

< 
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(7)  Impervious  core  -  unknown 

(8)  Cutoff  -  unknown 

(9)  Grout  curtain  -  unknown 

(10)  Wave  protection  -  Riprap 

(11)  Drains  -  None 

h.  Diversion  Channel  and  Regulating  Tunnel.  None. 

i.  Spillways. 

(1)  Principal 

(a)  Type  -  Uncontrolled,  twin  18-inch  diameter  corrugated 
metal  pipe  culverts  with  a  concrete  headwall. 

(b)  Crest  (invert)  elevation  -  571.0  (left  and  right 
culvert) 

Outlet  (invert)  elevation  -  570.0  (left  and  right 
culvert) 

(c)  Length  -  38  feet  (left  and  right  culvert) 

(2)  Emergency 

(a)  Type  -  An  uncontrolled  asphalt  surface  road  constructed 
over  the  twin  culvert  principal  spillway. 

(b)  Control  Section  -  The  23-foot  width  asphalt  surfaced  road 
acts  as  a  broad  crested  weir.  The  centerline  profile  of 
the  road  Is  parabolic  in  shape  with  the  low  point  being 
located  approximately  25  feet  east  of  the  twin  culvert 
principal  spillway.  The  approach  to  the  upstream  edge  of 
the  asphalt  as  well  as  the  runoff  section  downstream  from 
the  asphalt  slopes  at  approximately  IV  on  6H. 

(c)  Crest  elevation  -  573.2  (minimum) 

(d)  Upstream  Channel  -  Open  and  stable  with  a  12.5*  grade 
from  the  headwall  to  the  waterline. 

(e)  Downstream  Channel  -  Open  and  well  vegetated  with  a 
6.9%  grade  for  approximately  100  feet.  It  then  drains 
Into  a  heavily  wooded  channel  which  exits  Into  another 
small  creek  approximately  500  feet  north  of  the  spill¬ 
ways. 

.j .  Regulating  Outlets.  None 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

No  design  data  were  available  for  this  dam. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  by  Mr.  Don  Brown 
that  the  original  embankment  was  an  old  railroad  fill.  In  1957,  the 
culvert  through  the  fill  was  removed,  a  new  upstream  section  was 
added  to  the  railroad  fill  and  the  spillways  were  constructed. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  Mr.  Brown  reported 
that  the  principal  spillway  has  operated  at  maximum  capacity. 

2.4  EVALUATION 

a.  Availability.  No  data  were  available. 

b.  Adequacy.  The  field  surveys  and  visual  observation  presented 
herein  are  considered  adequate  to  support  the  conclusions  of  this 
report.  Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams"  were  not  available,  which  is  considered  a  deficiency. 

These  seepage  and  stability  analyses  should  be  performed  for 
appropriate  loading  conditions  (including  earthquake  loads)  and 
made  a  matter  of  record. 

c.  Validity.  Not  applicable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Purina  Lake  Dam  was  made  on 
October  7,  1980.  Engineers  from  Hoskins-Westem-Sonderegger, 
Inc.,  Lincoln,  Nebraska,  making  the  inspection  were: 

Rey  S.  Decker  -  Geotechnical 

Garold  G.  Ulmer  -  Hydraulics  and  Hydrology 

Gordon  Jamison  -  Hydraulics  and  Hydrology 

The  representative  of  the  owner,  Mr.  Don  Brown,  was  not  present 
during  the  inspection,  but  was  interviewed  by  telephone. 

b.  Dam. 

(1)  Geology  and  Soils  (abutment  and  embankment).  This  upland 
embankment  consists  of  and  rests  on- the  silts  and  clayey 
silts  of  the  Menfro  soil  and  underlying  loess.  Ten  to 
twenty  feet of  loess  mantle  the  Cotter  formation;  a  light 
gray  to  light  brown,  medium  to  finely  crystalline,  cherty 
dolomite.  The  significant  structural  features  within  a  10 
mile  radial  distance  are  the  Moselle  Fault  and  the  Eureka- 
House  Springs  anticline. 

Groundwater  movement  at  the  dam  is  controlled  by  the  loess 
and  Menfro  soil.  Seepage  from  the  impoundment  and  local 
precipitation  infiltrates  to  the  relatively  tight  Cotter 
formation  on  which  it  perches  and  moves  down  valley.  Local 
potentfometric  surfaces  of  groundwater  in  the  Jefferson 
City  Formation  and  Roubideaux  formation  are  at  130  ft  depth 
indicative  of  the  confinement  beneath  the  Cotter  formation 
aqui elude. 

The  Moselle  Fault  (Frank,  1945)  located  approximately  9 
miles  west  of  the  site  is  the  site  of  a  deep-seated  earth¬ 
quake  in  May  1945.  The  embankment  occurs  in  Seismic  Zone 
2  with  a  moderate  probability  of  earthquake  damage.  Earth¬ 
quakes  with  a  Modified  Mercalli  intensity  at  or  greater  than 
IV  within  50  radial  miles  are  as  follows:  1902  (VI), 

1911  (IV),  1930  (IV),  1933  (IV),  and  1945  (IV). 

The  Eureka-House  Springs  anticline  crests  approximately  10 
miles  to  the  east. 

Bedrock  porosity  Is  low  with  a  low  potential  for  sinkhole 
collapse  In  the  upper  portion  of  the  Cotter  formation. 

Samples  of  the  embankment  materials  taken  by  hand  auger  were 
field  classified  as  clay  silts  and  silty  clays  (ML  and  CL). 


The  embankment  materials  were  borrowed  from  the  loess  mantle 
of  the  surrounding  ridges.  Materials  in  the  valley  section 
are  CL-ML  alluvium  derived  from  the  loess  covered  slopes. 

No  bedrock  formations  were  observed  at  the  site. 

(2)  Upstream  Slope.  The  upstream  slope  is  well  covered  with 
durable  limestone  riprap  to  within  about  2  feet  of  the  crest. 
The  riprap  has  a  maximum  size  of  about  8  inches  and  nominal 
size  of  about  1  inch.  No  erosion  was  observed  on  the  slope. 

No  slumps,  cracks,  rodent  activity  or  tree  growth  was 
observed.  Photos  3  and  14  show  the  upstream  slope.  The 
reservoir  elevation  appeared  to  be  2  to  3  feet  below  normal 
pool  level. 

(3)  Crest.  The  crest  of  the  dam  serves  as  a  roadway  and  is 
paved  with  asphalt.  The  profile  of  the  crest  is  quite 
uniform  at  about  elevation  574  except  for  a  section  about 
80  feet  long  on  the  right  end  which  serves  as  the  emergency 
spillway.  No  cracks,  deformations,  trees  or  rodent  activity 
were  observed  on  the  crest.  Photo  2  shows  the  crest.  There 
was  no  evidence  to  indicate  that  the  dam  has  ever  been  over¬ 
topped. 

(4)  Downstream  Slope.  The  downstream  slope  consists  of  the  old 
railroad  fill.  It  is  quite  steep  (IV  on  1.5H)  and  almost 
completely  covered  with  brush  and  trees  up  to  15  inches  in 
diameter.  The  dense  vegetative  cover  made  it  almost 
impossible  to  observe  surface  conditions  on  the  slope  (slumps, 
slides,  etc.);  however,  surface  erosion  of  the  slope  did 

not  appear  to  be  excessive.  Photos  4,  5  and  6  show  the 
downstream  slope.  A  few  rodent  holes,  up  to  15  inches  in 
diameter,  were  observed  on  the  lower  part  of  the  slope  (5  to 
10  feet  up  from  the  toe).  Photo  9  shows  a  rodent  hole.  No 
seepage  was  observed  along  the  toe  of  the  embankment.  How¬ 
ever,  seepage  was  out  cropping  in  the  bottom  and  banks  of 
the  old  channel  which  flows  approximately  parallel  with  the 
toe  of  the  dam  between  stations  2+50  and  4+50.  Total  seepage 
discharge  in  the  old  stream  channel  was  estimated  at  1  to  2 
gpm.  All  seepage  was  clear  and  no  piping  or  boils  were 
observed.  Photos  7  and  8  show  the  seepage  in  the  old  channel. 
Borings  on  the  slope  indicated  CL-ML  materials  to  a  depth  of 
2  feet. 

c.  Appurtenant  Structures. 

(1)  Principal  Spillway.  The  principal  spillway,  located  in  the 
right  abutment,  consists  of  two  18- inch  corrugated  metal 
pipe  culverts  with  a  concrete  headwall.  The  headwall  and 
pipes  appeared  to  be  in  good  condition.  There  was  no 
evidence  of  any  recent  flows  through  the  spillway.  No 
erosion  was  observed  at  the  outlet  of  the  spillway.  Photos 
10  and  11  show  the  principal  spillway. 
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Emergency  Spillway.  The  asphalt  surfaced  road  is  in  good 
condition  with  no  visible  signs  of  distress.  The  approach 
area  from  the  reservoir  is  open  with  no  obstructions  and  is 
well  vegetated.  The  runoff  section  from  the  downstream  edge 
of  the  asphalt  is  well  vegetated.  There  was  no  evidence  of 
recent  flow  through  the  spillway,  and  there  was  no  evidence 
of  erosion  in  the  spillway  exit  channel.  Photo  10  shows  the 
roadway  over  the  culverts. 


(3)  Low-Level  Outlet, 
structure. 


There  is  no  low  level  outlet  for  this 


d.  Reservoir  Area.  The  area  bordering  the  reservoir  is  well 
vegetated  with  grass,  and  no  significant  erosion  was  observed 
around  the  reservoir.  Photos  1  and  15  show  the  reservoir.  The 
nonvegetated  (bare)  strip  around  the  perimeter  of  the  reservoir 
reflects  the  abnormally  low  pool  level.  There  was  no  evidence  of 
heavy  siltation. 

e.  Downstream  Channel .  The  channel  downstream  from  the  spillways  is 
open  and  well  vegetated  with  adapted  grasses  for  100  feet  or  more 
below  the  spillway  outlets  where  it  enters  a  side  drainageway  for 
an  adjacent  watershed.  No  erosion  was  observed  in  the  exit 
channel.  The  side  drainage  outlet  is  overgrown  with  trees  and 
brush,  but  this  should  not  affect  spillway  operations. 

3.2  EVALUATION 

The  upstream  slope  and  the  central  portion  (crest)  of  the  dam  appear 
to  be  in  good  condition.  The  downstream  slope  is  in  poor  condition. 
The  integrity  of  the  dam  is  threatened  by  the  dense  growth  of  trees 
and  brush  and  large  rodent  holes  on  the  downstream  slope.  The 
abnormally  steep  downstream  slope  (1H  on  1.5H)  and  the  nature  of  the 
surface  materials  (CL-ML)  would  indicate  that  overtopping  of  the  dam 
could  result  in  significant  damage  and  possible  breaching.  Seepage 
through  the  foundation  of  the  dam  does  not  appear  to  adversely  affect 
the  stability  of  the  structure.  The  spillways  are  in  good  condition, 
and  spillway  discharges  will  not  affect  the  dam  in  anyway. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The  pool  level 
is  controlled  by  rainfall,  infiltration,  evaporation,  and  the  capacity 
of  the  uncontrolled  spillways. 

4.2  MAINTENANCE  OF  DAM 

Maintenance  on  the  crest  and  upstream  slope  of  the  dam  appears  to  be 
very  good.  There  has  been  no  apparent  maintenance  of  the  downstream 
slope,  which  was  undoubtedly  covered  with  trees  and  brush  when  the 
old  railroad  fill  was  converted  to  an  impounding  structure. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

The  lack  of  maintenance  of  the  downstream  slope,  as  evidenced  by  the 
heavy  growth  of  trees  and  brush  and  the  existence  of  large  rodent  holes, 
could  ultimately  lead  to  failure  of  this  dam. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  No  design  data  were  found  for  this  dam. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface  area,  and 
elevation-storage  data  were  developed  from  the  USGS  Labadie, 

Missouri  7\  minute  topographic  quadrangle  map.  The  hydraulic 
computations  for  the  spillway  and  dam  overtopping  discharge  ratings 
were  based  on  data  collected  in  the  field  at  the  time  of  the  field 
inspection.  Hydraulic/hydrologic  computations  are  included  as 
Appendix  D  of  this  report. 

c.  Visual  Observations. 

(1)  The  spillways  are  located  almost  due  east  of  the  right  (north) 
abutment  of  the  dam  on  the  ridge  line  that  defines  the  drainage 
area  boundary  of  the  dam.  Spillway  discharges  will  flow  across 
the  ridge  line  into  a  drainageway  lying  to  the  north  of  the 
dam  and  reservoir.  The  spillways  appear  to  be  in  good  con¬ 
dition.  Spillway  discharges  will  not  endanger  the  dam. 

(2)  There  are  no  drawdown  facilities  to  evacuate  the  pool. 

d.  Overtopping  Potential.  The  spillways  are  too  small  to  pass  50% 
of  the  probable  maximum  flood  without  overtopping  the  dam.  The 
spillways  will  pass  the  1%  probability  flood  as  well  as  24%  of 
the  probable  maximum  flood  without  overtopping.  Overtopping  is 
dangerous  because  the  flow  of  water  over  the  crest  could  erode  the 
face  of  the  dam  and,  if  continued  long  enough,  could  breach  the 
dam  with  sudden  release  of  all  of  the  impounded  water  into  the 
downstream  flood  plain.  The  results  of  the  routings  through  the 
dam  are  tabulated  in  regards  to  the  following  conditions: 


*  Maximum  Duration 


Frequency 

Inflow 

Discharge 

c.f.s. 

Outflow 

Discharge 

c.f.s. 

Maximum 

Pool 

Elevation 

Depth 
Over  Dam 
Feet 

Over 

Top 

Hours 

1% 

225 

15 

572.7 

0 

0 

1/2  PMF 

490 

420 

574.3 

0.6 

4- 

PMF 

980 

930 

574.6 

0.9 

6- 

0.24  PMF 

235 

50 

573.7 

0 

0 

♦Minimum  top  of  dam  elevation  -  573.7 

According  to  the  recommended  guidelines  from  the  Department  of 
the  Army,  Office  of  the  Chief  of  Engineers,  this  dam  is  classified 
as  having  a  high  hazard  potential  rating  and  a  small  size.  There¬ 
fore,  the  1/2  PMF  to  PMF  is  the  test  for  the  adequacy  of  the  dam 
and  its  spillway. 

The  estimated  damage  zone  is  described  in  Paragraph  1 .2d  In  this 
report. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  Based  on  visual  observation  this  dam  appears 

to  be  structurally  stable;  however,  it  was  not  possible  to  adequately 
observe  much  of  the  downstream  slope  for  cracks,  slides,  deforma¬ 
tions  or  seeps  because  of  the  dense  cover  of  trees  and  shrubs. 

The  downstream  slope  is  abnormally  steep  for  a  dam  of  this  height 
and  observable  composition.  The  nature  of  materials  placed  in 
the  old  railroad  fill  is  not  known.  It  could  consist  of  quite 
granular  material  brought  in  from  other  required  excavation  along 
the  railroad  right-of-way.  This  could  account  for  the  lack  of 
observable  seepage  on  the  downstream  slope  of  the  dam  (control 
of  the  phreatic  line)  and  would  improve  the  safety  factors  for 
slope  stability  with  respect  to  shear  strength  and  seepage.  Trees 
and  shrubs  should  be  removed  from  the  slope,  and  measures  should 
be  taken  to  prevent  their  recurrence.  Slope  conditions  should  be 
re-evaluated  after  it  has  been  cleared. 

b.  Design  and  Construction  Data.  No  design  or  construction  data 
were  available  for  this  dam.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  were  not  available,  which  is  considered 
a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating  facilities 
for  this  dam.  Rr.  Brown  reported  that  the  principal  spillway  has 
operated  at  maximum  capacity. 

d.  Post  Construction  Changes.  The  inspection  team  is  not  aware  of 
any  post  construction  changes  to  this  dam  after  the  railroad  fill 
was  converted  to  an  impounding  structure. 

e-  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2.  An 
earthquake  of  the  magnitude  predicted  in  this  area  could  be 
expected  to  cause  significant  damage  to  this  dam  with  the  present 
steep  downstream  slope  and  apparent  ML-CL  composition. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  Based  on  visual  observation  this  dam  appears  to  be 
structurally  stable.  The  upstream  slope  and  the  wide  paved 
crest  are  in  very  good  condition  and  are  very  well  maintained. 

No  signs  of  distress  were  observed  on  either  the  upstream  slope 
or  the  crest  which  are  the  areas  constructed  in  1957  when  the 
old  railroad  fill  was  changed  into  a  dam.  The  downstream  slope 
evidently  was  not  altered  during  the  conversion  of  the  railroad 
fill  to  a  dam  as  evidenced  by  the  steep  slope  (IV  on  1.5H)  and 
the  heavy  growth  of  trees  and  brush.  Although  no  evidence  of 
slides,  cracks,  deformations,  seepage  or  significant  erosion 

were  observed  in  the  limited  areas  of  the  slope  where  observations 
could  be  made,  these  conditions  could  exist  and  could  be  masked  by 
the  heavy  tree  and  brush  growth.  The  spillway  system  of  the  dam  is 
in  good  condition  but  does  not  have  sufficient  capacity  to  pass  50 
percent  of  the  probable  maximum  flood  without  overtopping  the  dam. 
Based  on  the  abnormally  steep  downstream  slope  of  the  dam  and  on 
the  surface  materials  (CL-ML)  it  would  appear  that  overtopping 
could  result  in  significant  damage  and  possible  breaching.  The 
downstream  slope  should  be  cleared  of  all  trees  and  brush.  Con¬ 
tinued  growth  could  ultimately  impair  the  structural  stability  of 
the  dam  and  lead  to  failure.  All  rodent  holes  in  the  downstream 
slope  should  be  repaired.  Future  maintenance  should  include  the 
downstream  slope  with  particular  attention  being  given  to  prevent¬ 
ion  of  tree  and  brush  growth  and  curtailment  of  rodent  activity. 

The  seepage  observed  in  the  old  stream  channel  paralleling  the 
toe  of  the  dam  does  not  appear  to  have  an  adverse  affect  on  the 
stability  of  the  dam.  However,  after  clearing  the  slope  of  trees 
and  brush,  it  is  recommended  that  the  volume  and  nature  of  the 
seepage  be  monitored  on  a  regular  basis  with  particular  attention 
being  given  to  change  in  color  and  sediment  content.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  the  "Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams"  were  not  available, 
which  is  considered  a  deficiency. 

b.  Adequacy  of  Information.  Due  to  the  lack  of  engineering  data, 
the  conclusions  in  this  report  are  based  upon  performance  history 
and  visual  observations.  Seepage  and  stability  analyses  comparable 
to  the  requirements  of  the  "Recommended  Guidelines  for  Safety  In¬ 
spection  of  Dams"  were  not  available,  which  is  considered  a 
deficiency. 

c.  Urgency.  A  program  should  be  developed  as  soon  as  possible  to 
monitor  at  regular  Intervals  the  deficiencies  described  in  this 
report.  The  remedial  measures  recommended  in  paragraph  7.2b 
should  be  accomplished  in  the  near  future.  The  item  recommended 
in  paragraph  7.2a  should  be  pursued  on  a  high  priority  basis. 
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d.  Necessity  for  Further  Investigations.  The  additional  studies  and 
analyses  reconmended  in  paragraph  1. 2b  should  be  accomplished  by 
the  owner  in  the  near  future. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  2.  An 
earthquake  of  this  magnitude  could  cause  significant  damage  to  the 
steep  downstream  slope  of  this  dam.  Stability  analyses  performed 
for  this  dam  should  include  che  appropriate  Seismic  Zone  2  earth¬ 
quake  loadings. 

7.2  REMEDIAL  MEASURES 

The  following  remedial  measures  and  maintenance  procedures  are  recom¬ 
mended.  All  remedial  measures  should  be  performed  under  the  guidance 
of  a  registered  professional  engineer  experienced  in  the  design  and 
construction  of  earth  dams. 

a.  A1 ternatives. 

(1)  The  height  of  the  dam  and/or  the  size  of  the  spillways  should 
be  increased  to  prevent  overtopping  by  50%  of  the  Probable 
Maximum  Flood.  In  either  case,  the  spillways  should  be  pro¬ 
tected  to  prevent  erosion. 

b.  Operation  and  Maintenance  Procedures. 

(1)  Seepage  and  stability  analyses  comparable  to  the  requirements 
of  the  recomnended  guidelines  should  be  performed  by  an 
engineer  experienced  in  the  design  and  construction  of  dams. 
These  analyses  should  include  the  appropriate  Seismic  Zone 

2  earthquake  loadings. 

(2)  Trees  and  brush  should  be  removed  from  the  downstream  slope. 
Tree  removal  should  be  done  under  the  guidance  of  an  engineer 
experienced  in  the  design  and  construction  of  dams. 

(3)  The  downstream  slope  should  be  inspected  and  reevaluated  after 
removal  of  the  trees  and  brush. 

(4)  Rodent  holes  on  the  downstream  slope  should  be  repaired. 

(5)  The  amount  and  nature  (color,  sediment,  etc.)  of  the  seepage 
effluent  should  be  monitored  on  a  regular  basis,  particularly 
under  maximum  reservoir  levels. 

(6)  A  program  of  regular  inspection  and  maintenance  should  be 
initiated  with  Inspection  reports  made  a  part  of  this  pro¬ 
ject  file.  Inspection  and  maintenance  operations  should 
include  observations  on  seepage,  prevention  of  tree  growth 
and  curtailment  of  rodent  activity. 
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PHOTO  NO.  2  -  CREST  TAKEN  FROM  LEFT  ABUTMENT 


PHOTO  NO.  3  -  UPSTREAM  SLOPE  TAKEN  FROM  LEFT  SIOE 
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PHOTO  NO.  4  -  DOWNSTREAM  SLOPE  TAKEN  FROM  LEFT  SIDE 


PHOTO  NO.  5  -  DOWNSTREAM  SLOPE  TAKEN  FROM  RIGHT  SIDE 
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PHOTO  NO.  6  -  DOWNSTREAM  SLOPE  TAKEN  FROM  CREST  AT  ABOUT 
STA.  3+50 
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PHOTO  NO.  10  -  INLET  END  OF  PRINCIPAL  SPILLWAY  CONSISTING 
OF  TWO  18-INCH  CORRUGATED  METAL  PIPE 
CULVERTS  AND  CONCRETE  HEADWALL.  PAVED 
ROAD  CROSSING  CULVERTS  IS  THE  EMERGENCY 
r  SPILLWAY 


PHOTO  NO.  11  -  OUTLET  OF  SPILLWAY 
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PHOTO  NO.  14  -  OVERVIEW  FROM  THE  LEFT  SIDE 


PHOTO  NO.  15  -  VIEW  LOOKING  UPSTREAM  INTO  THE  RESERVOIR 
TAKEN  FROM  THE  CREST  AT  ABOUT  STA.  3+50 
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PLAN  OF  DAM 

Scale:  1”=100’ 
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HYDROLOGIC  COMPUTATIONS 


\ 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer  pro¬ 
gram  HEC-1  (Dam  Safety  Version),  July  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California,  were 
used  to  develop  the  inflow  hydrographs  (See  this  Section). 


a.  Twenty-four  hour,  one  percent  probabilistic  rainfall  for  the  dam 
location  was  taken  from  the  data  for  the  rainfall  station  at  Sul¬ 
livan,  Missouri  as  supplied  by  the  St.  Louis  District,  Corps  of 
Engineers  per  their  letter  dated  6  March  1979.  The  twenty-four 
hour  probable  maximum  precipitation  was  taken  from  the  curves  of 
Hydrometeorological  Report  No.  33  and  current  Corps  of  Engineers 
and  St.  Louis  policy  and  guidance  for  hydraulics  and  hydrology. 

b.  Drainage  area  =  0.069  square  miles  (44  acres). 

c.  Time  of  concentration  of  runoff  =  12  minutes  (computed  from  the 
"Kirpich"  formula  and  verified  using  the  equation  from  California 
Culverts  Practice,  California  Highways  and  Public  Works,  September 
1942). 

d.  The  antecedent  storm  conditions  for  the  probable  maximum  precipi¬ 
tation  were  heavy  rainfall  and  low  temperatures  which  occurred  on 
the  previous  5  days  (SCS  AMC  III).  The  antecedent  storm  conditions 
for  the  one  percent  probabilistic  precipitation  were  an  average  of 
the  conditions  which  have  preceded  the  occurrence  of  the  maximum 
annual  flood  on  numerous  watersheds  (SCS  AMC  II).  Using  the  ante¬ 
cedent  flood  conditions,  the  initial  pool  elevation  was  assumed  at 
the  invert  of  the  principal  spillway  (twin  18"  CMP  culverts). 

e.  The  total  twenty-four  hour  storm  duration  losses  for  the  one  per¬ 
cent  probabilistic  storm  were  2.88  inches.  The  total  losses  for 
the  PMF  storm  were  1.58  inches.  These  data  are  based  on  SCS  runoff 
curve  No.  75  and  No.  88  for  antecedent  moisture  conditions  SCS  AMC 
II  and  AMC  III  respectively.  The  watershed  is  composed  of  primarily 
SCS  soil  groups  B  and  C  (Menfro  and  Winfield  soils  respectively). 

The  drainage  area  is  primarily  in  pasture  with  a  few  acres  covered 
with  hard  surface  roads. 

f.  Average  soil  loss  rates  =  0.06  inch  per  hour  approximately  (For  PMF 
storm,  AMC  III). 

2.  The  combined  discharge  rating  consisted  of  three  components:  the  flow 

through  the  principal  spillway,  the  flow  through  the  emergency  spill¬ 
way  and  the  flow  going  over  the  top  of  the  dam. 

a.  The  principal  spillway  rating  was  developed  by  using  culvert  flow 
tables  for  CMP  culverts  with  inlet  control  and  outlet  control  as 
found  in  FHA-BRP  HEC  Clrc.  No.  5.  It  was  assumed  that  no  appreciable 
debris  would  develop  to  hinder  flow  through  the  principal  spillway. 
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b.  The  emergency  spillway  rating  was  developed  by  computing  flow  over 
highway  embankments  with  methods  and  coefficients  found  in  USGS 
TWRI,  Bk.  3,  Ch.  A5  "Measurement  of  Peak  Discharge  at  Dams  by 
Indirect  Methods".  Weir  coefficients  varied  with  head  and  ranged 
from  2.97  to  3.06. 

c.  The  flows  over  the  dam  were  determined  by  using  the  dam  overtopping 
analyses  (irregular  top  of  dam)  within  the  HEC-1  (Dam  Safety 
Version)  program. 

Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam  Safety 
Version)  program  to  determine  the  capabilities  of  the  spillway 
and  dam  embankment  crest.  The  input,  output  and  plotted  hydrographs 
are  attached  in  this  Section. 
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